LIC1 for determining  The quantum yield measurements were performed in an 11 mL quartz cubic cell (light pass length: 1 cm) containing a 4 mL DMF-TEOA (4:1 v/v) solution a photocatalyst and a sacrificial electron donor (0.1 M), following purging with CO 2 for 20 min. For evaluating the number of photons absorbed by the photocatalyst, monochromic light is required. The quantum yields were measured in the two different condition of [Ru 2 -Ru(CO)] = 0.15 mM and 0.025 mM.
8 samples simultaneously with the same light-intensity. During irradiation, the temperature of the solutions was maintained at 25 °C using a constant temperature system EYELA CTP-1000. LIC3 for determining TOF: A 4-mL solution in an 11 mL quartz cubic cell (light pass length: 1 cm) was irradiated with light at λ ex > 420 nm using a high-pressure mercury lamp with a 5-cm long CuSO 4 solution (250 g/L) filter and a cutoff filter (λ > 420 nm). This visible-light source could irradiate the reaction solution with the highest intensity in our laboratory.
Derivation of the differential equations: According to Scheme 1, the time courses of the concentrations of each species are summarized as eqs. 1-5. 
